Two field experiments were carried out to evaluate six mutant lines having a good agronomic potential comparing with their original varieties Sids5, Sids6 and Sids7. The results showed significant decrease in plant height for all semidwarf mutant lines. The reduction of plant height reached to 19.83% comparing with the original varieties. Some semidwarf mutant lines (line 5-1, line 6-1 and line 7-1) exhibited highly significant values for spike length, number of spikes/plant and grain yield/plant as compared to their original varieties. The original varieties manifested highly significant values for number of grains/spike as compared to their all semidwarf mutant lines. The results indicated that wheat semidwarf mutants of line 5-1, line 6-1 and line 7-1 are promising mutant lines, since they gave high grain yield. All studied genotypes were electrophoreticaly analyzed for grain water-soluble proteins. The discrimination of such mutant lines and their parental varieties revealed differences in their banding patterns and occurrence of genetic variation between such genotypes. The electrophoretic analyses of proteins revealed some newly induced bands such as bands with molecular weights of 114.04, 87.82, 41.55 and 11.90 kDa. Such newly bands, which were not existed in the unirradiated varieties, may be originated from gamma radiation effects. It is expected that gamma rays modified the structure of some genes in the mutant lines, and these modifications appeared as absence of protein bands with molecular weights of 72.60 kDa in sids5 and 24.39 kDa in Sids6. The variety Sids7 exhibited the highest numbers of new protein bands after irradiation. The results revealed positive relations between number of bands in the protein patterns of Sids5 and Sids6 and their mutant lines, and for most of agronomic and yield traits.
INTRODUCTION
Chemical and physical mutagenesis (irradiation), were used widely for producing mutations that increase genetic variability in target materials. It is well known that mutagens could directly induce physiological changes, point mutations and chromosomal aberrations. Different plant varieties of the same species showed different responses to radiation with respect to their morphological and genetic structure at protein level. Mutation breeding is the use of radiation to create mutations in the genes of crop plants then to select valuable lines with desirable traits (Scoles, 1999). Mutations induced by ionizing radiation inactivate genes leading to altered metabolic pathways or repressors whose absence leads to enhance production of metabolites improving varieties (Little, 2002) . During the past seventy years, worldwide more than 2252 mutant varieties have been officially released. Mutation induction with radiation was the most frequently used method to develop direct mutant varieties (89%). Gamma rays were employed to develop 64% of the radiation induced mutant varieties, followed by X-rays (22%). 197 mutant varieties of bread wheat have been released with improved characters such as earliness, grain quality, improved grain yield, shortness, semidwarf, disease resistance and drought tolerance (Muluszynski et al 2002). Sakin et al (2004) found several mutant lines; have desirable characters, with higher or lower means than those of mother cultivars.
Certain types of stressful environmental conditions can activate stress genes to produce stress demonstrated that seed protein profiles may be serving as a useful tool for wheat varieties identification.
The aim of this study is to evaluate six wheat mutant lines having good agronomic potential comparing with their original parents Sids5, Sids6 and Sids7. Also, to study effect of gamma irradiation on grain protein patterns to distinguish between the induced mutant lines and their parental varieties.
MATERIALS AND METHODS

Field experiment
Three hexaploid wheat varieties (Triticum aestivum L.) Sids5, Sids6 and Sids7 besides six driven mutants, were used in this study. Two field experiments were carried out in the experimental farm belonging to the Plant Research Department, Nuclear Research Center at Inshas during two successive growing seasons of 2003/2004 and 2004/2005 to evaluate six semidwarf mutant lines; 5-1, 5-2, 6-1, 6-2, 7-1 and 7-2. These mutants were selected, from the bread wheat varieties Sids5, Sids6 and Sids7 after irradiation by 250 Gy (Sobieh, 2002), and examined for yield and its attributes. The physical and chemical properties of used soil in the experiment are shown in Table  (1) .
Randomized complete block design with three replicates were applied. Each plot consisted of 10 rows, 3 meters long and 20 cm apart. Grains were sown at space of 10 cm apart within the row. 240 kg/hectare of ammonium nitrate fertilizer (33.5%) was added on three doses; 20% before sowing, 40% after 21 days of sowing and 40% before heading. Super phosphate 15.5% and potassium sulphate 48% fertilizers were added at rate of 240 and 120 kg/hectare respectively before sowing. The other cultural practices were done as in the ordinary fields.
The following traits were estimated on thirty individual plants were taken randomly from each plot; (1) plant height (cm), (2) 
Protein electrophoresis
Samples of 1g kernel flour from the wheat varieties that were exposed to gamma-rays, in addition, unirradiated plants as controls, were used for protein analysis. SDS-PAGE analysis was performed (Laemmli, 1970). The sample preparation and extraction of water-soluble proteins were performed (Stegemann et al 1980). Gels were photographed and scanned by Phoretix 1D Quantifier, Image Analysis Software, England Imaging System, Epson GT 9500 Scanner. 
Yield and its components
Mean squares from analysis of variance for yield and its attributes of the nine wheat genotypes are shown in Table ( 2). The results showed significant differences among genotypes in the two seasons as well as in the combined analysis of the two seasons.
The results of combined analysis over two seasons, as shown in Table ( 3) and Figures (1) and (2), showed that plant height mean was 78.1 cm in mutant line 7-2 compared to 97.4 cm in its parent Sids7, also the plant height of Sids6 was reduced from 98.9 to 78.4 cm in mutant line 6-1. The ratios of reduction were 19.81% and 20.73% in the two previous mutants, respectively. Spike length was 19.18, 18.45 and 18.48 cm in the three varieties Sids5, Sids6 and Sids7, respectively. On the other hand, it ranged from 18.55 to 20.51 cm in the mutant lines. Three semidwarf mutant lines 5-1, 6-1 and 7-1 exceeded their parental varieties by percentage ratios of 6.93, 10.29 and 10.98%, respectively.
The mutant lines 5-1, 6-1 and 7-1 manifested number of spikes per plant extremely higher than those of their original parents Sids5, Sids6 and Sids7, respectively. Meanwhile, the mutant lines 5-2, 6-2 and 7-2 had number of spikes per plant slightly higher than those in the parental varieties as shown in the combined analysis over the two seasons. Number of grains per spike ranged from 88.79 (mutant 5-2) to 101.5 (mutant 7-1) compared to 112.83 (Sids6) to 113.83 (Sids7) in the combined analysis (Table 3) . It is clear that the original varieties had number of grains per spike exceeded the mutants.
1000-grain weight ranged from 56 to 63.16 g in the mutant lines comparing to 56.33 to 59.66 g in the parental varieties in combined analysis over the two seasons. Grain yield per plant ranged from 18.54 g (line 5-2) to 58.61 g (line 7-1) in the mutant lines compared to 16.96 g (Sids6) to 20.10 g (Sids5). The mutant lines of 5-1, 6-1 and 7-1 exceeded their parental varieties significantly in grain yield per plant by 171.04, 132.31 and 205.10%, respectively. In contrast, the mutant lines 5-2, 6-2 and 7-2 showed lower values than the parental varieties (Table 3 ). The mutants of high grain yield (line 5-1, line 6-1 and line 7-1) can be used directly as new cultivars.
The results showed that the ratio of reduction in plant height was 19.81% and 20.73% in the two mutants 7-2 and 6-1, respectively. 
Effect of irradiation on protein electrophoretic patterns
The electrophoretic patterns for grain watersoluble proteins of the three wheat varieties Sids5, Sids6 and Sids7 as well as their mutant lines 5-1, 5-2, 6-1, 6-2, 7-1 and 7-2 after irradiation using γ-rays of 250 Gy are shown in Figure ( 3) and Table (4). Great differences between the three varieties and their mutants in band number and loci were revealed, where some new bands appeared and others disappeared in the patterns of plants. The variety Sids5 manifested 15 bands in unirradiated plants, while it showed 16 bands in mutant 5-1 and 14 bands in mutant 5-2. Two new bands of molecular weights (MW) 114.04 and 44.70 kDa were found in mutant 5-1, while only one band with 72.60 kDa were disappeared in the mutant patterns as compared with the control. and Sids7 (lanes 1, 4 and 7, respectively), and their mutant lines 5-1, 5-2, 6-1, 6-2, 7-1 and 7-2 (lanes 2, 3, 5, 6, 8 and 9, respectively). M: marker proteins Table 4 . Densitometric analysis of grain water-soluble proteins from SDS-PAGE shows band number and molecular weight (MW) for three varieties of wheat and their six mutants after irradiation by gamma-rays.
Bands Genotypes
No. MW kDa The variety Sids6 showed 15 bands in its pattern, while their two mutant patterns manifested 14 bands. Two protein bands with MW 106.32 and 114.04 kDa were presented in mutant 6-1 and mutant 6-2 respectively comparing with the control. Meanwhile, one band with 44.70 kDa was found in the control but disappeared in the mutant patterns. Concerning the variety Sids7, it revealed 14 bands in its control pattern, while it gave 17 and 18 bands in the patterns of mutants 7-1 and 7-2, respectively. All protein bands of control pattern were found in the mutant patterns except band of 44.70 kDa which disappeared in mutant 7-1. On the other hand, three bands of 114.04, 106.32 and 87.82 kDa appeared in mutants 7-1 and 7-2 comparing with the unirradiated plants. Also, one new band of 11.90 kDa was found only in the pattern of mutant 7-1, and another protein band with MW of 41.55 kDa was only presented in electrophoretic pattern of mutant 7-2.
The results showed that each variety has its own electrophoretic protein patterns. After irradiation, five bands appeared with molecular weights of 114.04 kDa in the four mutant lines 5-1, 6-2, 7-1 and 7-2; 106.32 kDa in three mutant lines 6-1, 7-1 and 7-2; 87.82 kDa in two mutant lines 7-1 and 7-2; 44.70 kDa in mutant line 5-1 and 11.90 kDa in mutant line 7-1. On the other hand, three protein bands were disappeared after irradiation as follow; band with 72.60 kDa in two mutant lines 5-1 and 5-2; band with 44.70 kDa in three mutant lines 6-1, 6-2 and 7-1 and band with 24.39 kDa in two mutant lines 6-1 and 6-2.
The results of protein electrophoretic patterns for Sids5 and its mutants 1 and 2 (Figure 3 and Table 4 ) coincided with the combined mean values of grain yield per plant for the two seasons of 2004 and 2005 (Table 3 ). The number of bands in protein pattern for Sids5 plants of control was 15 bands and the mean value of grain yield per plant was 20.10 g. Meanwhile, the number of bands in mutant 5-1 protein pattern increased to 16 bands and the mean value of grain yield increased to 56.36 g. Also, the number of protein bands in mutant 5-2 was decreased to 14 bands and the mean value of grain yield per plant was decreased to 18.54 g. Similar results were found for the three other traits of spike length, number of spikes per plant and 1000-grain weight. Similar relations were found between number of bands in the patterns of Sids6 (15, 14 and 14 bands) and the combined mean values of plant height (98.90, 78.40 and 80.10 cm.) and number of grains per spike (112.83, 93.66 and 92.30) , respectively.
The variety Sids7 appeared to be the most tolerant variety against radiation which manifested the highest number of new protein bands after irradiation, four bands in each of mutant line 7-1 and mutant line 7-2. These results coincided partially with those of grain yield per plant for Sids 7-1 in which it showed the highest combined mean value of grain yield per plant 58.61 g ( Table 3 ). The above results lead to conclude that there are positive relations between number of bands in the protein patterns of Sids5 and Sids6 and their mutant lines, and most of agronomic and yield traits. The results are in agreement with those of Scoles (1999) who reported that radiation creates mutations in the genes of crop plants, and of Little (2000) who revealed that the radiation inactivate genes leading to alter metabolic pathways or repressors whose absence leads to enhanced production of metabolites improving varieties. Melchinger et al (1992) reported that biochemical markers have been used to estimate the level of genetic variability in plant populations. Hussien and Stegemann (1978) showed that SDS-PAGE of grain proteins was a rapid method to screen varietals differences in wheat.
